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This issue contains three papers that present insights on and
research into a range of topics, including the utilisation
of building information modelling (BIM) to reduce waste
from using steel reinforcement, a successive pro-environmental
behaviour framework, and a model for estimating construction
waste generation in masonry building.
In this issue, the first paper is written by Chidambaram (2019),
and it was collected for the themed issue on BIM for waste and
resource management, which was initiated jointly by Dr Zhen
Chen at the University of Strathclyde, Prof. Jacqueline Glass
at University College London (UCL), Ms Gilli Hobbs and
Mr Sean McCormick at the Building Research Establishment
(BRE) Limited in 2017. With regard to the Waste and Resources
Action Programme (Wrap) guidance on resource-efficient con-
struction (Mactavish et al., 2013), the call for papers for the
themed issue aimed to promote and support the adoption of
BIM in resource use optimisation, and waste and resource man-
agement in buildings and civil infrastructures; and it provided
several proposed topics, including
& best-practice case studies on BIM-integrated waste and
resource management
& BIM-integrated design justification, construction
management and facilities management towards
waste reduction and resource use optimisation
& BIM-integrated environmental risk assessment
& BIM-oriented stakeholder and supply network integration
for waste and resource management
& BIM pervasive policy, strategy and implementation,
including procurement and contracts, for waste and
resource management
& BIM to support greater reuse and recovery from
demolition/deconstruction.
I would like to take this opportunity to acknowledge col-
leagues who have strongly supported this themed issue in the
past 2 years. It is expected that more papers may come for
publication regarding new knowledge and solutions achieved
from both research and practice in relation to the use of BIM
to improve resource efficiency.
For the implementation of BIM to reduce waste in construc-
tion projects, Chidambaram (2019), from WS Atkins in India,
presents a novel BIM-integrated approach to managing
effectively reinforcement information for fabrication and
construction. The author describes a digital reinforcement-
modelling process based on a practice-oriented literature
review. This process is extensively discussed in relation to the
causes of reinforcement waste, and solutions through the appli-
cation of BIM. The extensive discussion is well structured to
focus on the following ten highly relevant issues
& reinforcing steel congestion
& reinforcement clashes
& design errors and frequent design changes
& limited use of design standardisation
& improper material transportation, storage and handling
& lack of prefabrication strategies
& lack of collaboration
& detailing inconsistencies and estimation errors
& lack of rebar optimisation
& lack of modern method of reinforcement fabrication.
As highlighted by the author, this paper explores potential
ways through the adoption of BIM to reduce waste from using
steel reinforcement in construction, and this can well inform
further research, development, and practice.
While it has been found, according to some previous research
into pro-environmental behaviour in the construction sector
(Huang et al., 2014; Jones et al., 2016), that professional
knowledge and competence as influence factors are signifi-
cantly notable, Tavri (2019), from Kingston University in UK,
introduces a successive pro-environmental behaviour frame-
work called ‘CEBA’ to fill the value action gap (VAG).
1
Cite this article
Chen Z (2019)
Editorial.
Proceedings of the Institution of Civil Engineers – Waste and Resource Management 172(1):
1–2, https://doi.org/10.1680/jwarm.2019.172.1.1
Waste and Resource Management
Editorial
ICE Publishing: All rights reserved
Downloaded by [] on [23/03/19]. Copyright © ICE Publishing, all rights reserved.
The framework is identified and discussed in four categories –
communication, engagement/action, behavioural maintenance,
and avoidance (CEBA) – in the context of waste and resource
management in construction. In order to establish the new
theoretical framework, there has been an extensive review of
the literature, which was carefully selected through the use of a
snowball sampling method, and in-depth discussions on the
interdependency and connectivity among CEBA categories
and their variables, which consist of social, economic, cultural
and technological factors. Based on a series of feasibility
oriented examinations, it was concluded that the CEBA frame-
work is a useful analytical tool for investigating the mech-
anisms of and barriers to re-use at the organisational level.
In relation to the use of quantitative approaches to waste and
resource management in construction (Chen and Li, 2006), the
CEBA framework introduced here by Tavri (2019) demon-
strates the potential of the new theoretical method for environ-
mental performance enhancement.
Nagalli and de Carvalho (2019), from the Federal University
of Technology – Paraná (UTFPR) in Brazil, describe a pre-
dictive waste-generation model, which has been be used to esti-
mate the quantity of construction waste for masonry building
projects in Curitiba, Paraná, Brazil. This prediction model was
established through a regression analysis based on data col-
lected from 48 construction projects undertaken by 11 builders
working in the municipality of Curitiba. This analysis covered
serval key parameters in relation to the generation of construc-
tion waste on site, and these include
& work execution time
& total constructed area
& the type of masonry
& team training and monitoring.
It has been found from the experimental case studies that this
model can provide good results for projects when the total
construction area is larger than 4000 m2, and the average error
associated with its predictions was 29·8%. Under the complex
situation of waste generation from construction projects, the
empirical modelling as presented in this paper is always
a useful approach to prediction that can effectively support
decision-making and activities of waste and resource manage-
ment. In comparison with other types of prediction models
developed through the use of different techniques such as gene
expression programming (Wu et al., 2015) and big data analy-
sis underpinned by graph processing and BIM (Bilal et al.,
2016), the empirical modelling approach with reliable obser-
vations and comprehensive data collection on-site across pre-
fabrication, construction and deconstruction may further
support more accurate predictions for design and construction
towards resource efficiency.
It is expected that readers could find these papers stimulating
and informative, and provide comments for further discussion.
Thank you.
REFERENCES
Bilal M, Oyedele LO, Akinade OO et al. (2016) Big data architecture for
construction waste analytics (CWA): a conceptual framework.
Journal of Building Engineering 6: 144–156, https://doi.org/
10.1016/j.jobe.2016.03.002.
Chen Z and Li H (2006) Environmental Management in Construction:
A Quantitative Approach. Taylor & Francis, Abingdon, UK.
Chidambaram M (2019) Application of building information modelling
for reinforcement waste minimisation. Proceedings of the
Institution of Civil Engineers – Waste and Resource Management
172(1): 3–13, https://doi.org/10.1680/jwarm.17.00027.
Huang CF, Shih YF and Wang CC (2014) Associations among
environmental beliefs, environmental norms, environmental
passions and pro-environmental behaviours in construction
industry. Journal of Environmental Protection and Ecology 15(3A):
1337–1346.
Jones J, Jackson JI, Bates M and Tudor T (2016) Factors influencing
corporate pro-environmental behaviour – a case study from the
UK construction sector. International Journal of Environment and
Sustainable Development 15(1): 1–15, https://doi.org/10.1504/
IJESD.2016.073314.
Mactavish A, Iqbal N and Marsh D (2013) Resource Efficiency Through
BIM: A Guide for BIM Managers. WRAP, Banbury, UK.
Nagalli A and de Carvalho KQ (2019) Model for estimating construction
waste generation in masonry building. Proceedings of the
Institution of Civil Engineers – Waste and Resource Management
172(1): 28–36, https://doi.org/10.1680/jwarm.18.00016.
Tavri P (2019) A successive pro-environmental behaviour framework.
Proceedings of the Institution of Civil Engineers – Waste and
Resource Management 172(1): 14–27, https://doi.org/10.1680/
jwarm.18.00005.
Wu Z, Fan H and Liu G (2015) Forecasting construction and demolition
waste using gene expression programming. Journal of Computing
in Civil Engineering 29(5): 04014059, https://doi.org/10.1061/
(ASCE)CP.1943-5487.0000362.
2
Waste and Resource Management
Volume 172 Issue WR1
Editorial
Chen
Downloaded by [] on [23/03/19]. Copyright © ICE Publishing, all rights reserved.
